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Automaton Rover for Extreme Environments (AREE)
Jonathan Sauder, Evan Hilgemann, Jessie Kawata, 

Katie Stack, Aaron Parness, Michael Johnson
May 24, 2016

Background: ESA/J. Whatmore



Longitudinal Science
What are diurnal temperature fluctuations?

How do wind speed and pressure vary?

Is there seismic activity on Venus and to what extent?

What is the make up of the interior of the planet?

Future In-Space Operations (FISO) seminar                                                                                       

© 2016 California Institute of Technology. Government sponsorship acknowledged.                                              

Pre-Decisional Information -- For Planning and Discussion Purposes Only

4

Why Automata on Venus?

May 24, 2017
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Automata have been demonstrated over centuries

An Inspiring Legacy

May 24, 2017

The Writer:

Minutes 2:20 to 4:10

http://www.youtube.com/watch?v=bY_wfKVjuJM&t=2m20s

http://www.youtube.com/watch?v=bY_wfKVjuJM&t=2m23s

http://www.youtube.com/watch?v=bY_wfKVjuJM&t=2m20s
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Automata have recently been revived through Theoôs work

An Inspiring Legacy

May 24, 2017

theo jansen, strandbeest evolution, 2013.



Future In-Space Operations (FISO) seminar                                                                                       

© 2016 California Institute of Technology. Government sponsorship acknowledged.                                              

Pre-Decisional Information -- For Planning and Discussion Purposes Only

7

Systems Model

Implementation

Transmission

Stored Spring 
Energy

Signaling 
System

Mechanical 
Computer

Legged Mobility

Orbiter

Instruments

Power

Signal

Wind Turbine

Gas 
Compressor

Clock
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Logic/Signaling System

Implementation

Transmission

Stored Spring 
Energy

Signaling 
System

Mechanical 
Computer

Legged Mobility

Orbiter

Instruments

Power

Signal

Wind Turbine

Gas 
Compressor

Clock

May 24, 2017



Records

and Balloons
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Signaling Trade Space

RADAR TargetsVacuum Tube 

Transmitter

Image: Bin im GartenImage: Joe Haupt

May 24, 2017
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Signaling Using a RADAR Target

Records and 

Balloons

Vacuum 

Tube Radio

Radar 

Target

High Temperature 

Transceiver

Data Rate (bits/day) 10E4 bits 10E6 bit 10E3 bits 10E6 bits

Risk and Investment Very High Moderate/High Low Moderate

Varying Corner Cube Size (and freq.) Varying Radar Antenna Size

Larger Cube Smaller Cube
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A historical perspective

Mechanical Computing

UCLAôs 1948 Mechanical Computer. Dir. Popular Science, 1948, Prod. Gizmodo, Vimeo
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Clocks

Other Examples

Salisbury Cathedral Clock - 1380

H5 pocket watch ï1770s

https://www.tripadvisor.com/

http://www.thepirateking.com/
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Analytic Engines, Arithmometer

Other Examples

http://www.computerconservationsociety.org

http://www.historyofinformation.com


